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1em "* ﬂl&e’@é’sevual questions, with varying leveis Si‘diﬁ _
ch time on any one question to the exclusion of all others. Ry e

- Exam grading: When grading, we focusing on evaluating your level of understanding, bas:

you have written out for each problem. For that reason, you should make your work clear,and
provide any necessary explanation. In many cases, a correct numerical answer with no explanation
will not receive full credit, and a clearly explained solution with an incorrect numerical answer will
receive close to full credit.

If an answer to a question depends on a result from a previous section that you are unsure of, be sure
to write out as much of the solution as you can using symbols before plugging in any numbers, that
way at you will still receive the majority of credit for the problem, even if your previous answer was
numerically incorrect.

Please be neat — we cannot grade what we cannot decipher.

!

Topic Max Points | Your points ’

Problem 1 | Smith Chart 15 /Lf |

Problem 2 | Impedance Matching 40 |

Problem 3 | Impedance of Transmission Line 15 g ;
Problem 4 | Phasors and Maxwell’s Eq 30 7,

Total 100 8 -
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_(b) (5 points) For each of the following loads impedances, convert to unnormalized load admittance
Y. and give the value in units Q'. Mark the position on the Smith chart below (using the letter as

a label). K5
(//— 7 3=
A: Z;=60 Q. A’ ’ Y=,0. 011 =
- - y s
\(L-YL'Y" = ,'7 /OD F st e o
/ . ~1
B: Z, =150+ ;300 Q. B’ (YL= olad vl B i 010016) o

Y2213 - 5026 )L
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() (20 points) The goal of this pmblemmo .sign an impedance
any reflections into the network and maximizes the’pOW- :
stub. All transmission lines have the same characteristic impedance £0-
in order to impedance match the load the line. Give your ansWET
there are multiple solutions — you only need give one). T TR

Mﬁ[}’l_g% 6&%1”’1 Uvar}

V.(l) S z.ﬂﬂ )"
— ‘/—_)
S 100 cm
L E—lﬁ—: | 54— Z !
Bl - J >

convert o admiltances  smee p‘arallel lemenls,

B e

we wan kb CI such Hv‘d %’“Js S TR AR
shi ”’ rtoward jen@rahr W@‘él 041;&5 O

Mow we wanl h chose A SuLA thaf A T{}»
hoose 4 suck bt g, =1 7

22— 0,26 = 0.5 |

Ymd % | + 1.7,

/l Owogs 0.245 = 0,85

Page 7 of 25




£’°M pmw‘m,

d=0,9 70"



85 .;vp "‘sy

| We -knOW ‘ﬁ'vm /maqe, H\e,ar\, Maf' ﬁ* o
‘i over 0mwm{ p/ane will b@hd”’ s
| e

wire lm ‘0 —jh,e, Con M%{(I

wszmﬁ e ma.m/dm._mg,go wilhm il

\ n\ W e '{ LI
; \ K ! / ’ -—-'—s
| / C
\ \\ A'\,{;\é‘l— ;
N Tf-TI e
T lseless

26;2‘0"'2/

a Qﬂw:L
(c Ptlwagwo Llflarﬂcl{l“l% Ic /m/)e(/ancg yemamms vmc/tanﬁT!

SR B S e———
——
—
————

Page 11 of 25



— (b) (4 points) Consider a plane wave propagating through a particular medium with
relations for the field:

E(z)=iEe”
H(z)=-y I—EOBe"‘
i Assuming that u=u,, what is the value of ¢ and €? What directiyn is this wave propagating?

oy /
N=/00 = {g f |

T

e

) 0 /O—sfnc’c no a’eca)/mg e/fonm//a/ / /

—————————
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/ )0/0/)1193/”‘8 +%'C)'/CC/"7’\ (lyacéwaris waem —z-direc n
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6.' '€;‘L3.:C‘,‘7; : .- : 5 RN s A ~ ~"‘-.;;‘jlq‘fu;‘ }“ TS

‘ ‘,A‘.*
v(d) (4 points) Consider the equation: VeJ = _aa_p Apply this equation to a volume 4 wjth,q‘sm
|

defined by differential elements @S, and rewrite this equation in mtegral form. Give a pbysical
explanation of what conservation law that this describes.

o Bl i -
§ - JS':‘ L ) p}’wd(/ Q)Op!)' f/"ve’@"“e'>
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& "S&kmmmwdnmwmm P
: [(VxAyds=§ A=0
Thusmhaveshownﬂ\atthecmulatmnofAnspaﬂmHWBWW

where y is some scalar function. Since the curl of a gradient is zero, we arrive at th
- conclusion that:

B=Vx(Vy)=0
That is, the magnetic field is zero everywhere!
Obviously I made a mistake somewhere in this proof. Explam where [ went wrong.

| (Hint: pay careful attention to the definitions of the various laws and theorems — it may be helpful to
] make sketches).

—
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